The origin of chondrocytes in the nucleus pulposus and histologic findings associated with the transition of a notochordal nucleus pulposus to a fibrocartilaginous nucleus pulposus in intact rabbit intervertebral discs.
Intact rabbit lumbar intervertebral discs were examined histologically. To demonstrate the origin of chondrocytes in the nucleus pulposus, and to document histologic findings associated with the transition of a notochordal to a fibrocartilaginous nucleus pulposus. A human nucleus pulposus undergoes a chronological transition from a notochordal to a fibrocartilaginous nucleus pulposus. However, the origin of chondrocytes forming fibrocartilage in the nucleus pulposus and the mechanisms of transition remain unknown. Hematoxylin-eosin- and safranin O-stained slides obtained from 125 intact rabbit intervertebral discs were observed with light and polarized light microscopy. Of the 125 intervertebral discs examined, 58 had a notochordal nucleus pulposus. The remaining intervertebral discs had a nucleus pulposus with fibrocartilage lamellas or fibrocartilage fibers. All forms of fibrocartilage lamellas and fibers found in the nucleus pulposus were formed by chondrocytes that had originated and migrated from the cartilage endplate. The origin of chondrocytes proceeded in a centripetal direction from the periphery toward the center of the cartilage endplate. The newly formed fibrocartilage lamellas and fibers, therefore, initially involved replacement of the peripheral regions of the nucleus pulposus, followed by replacement of the central region. This centripetal sequential replacement mechanism decreased the size of the notochordal tissue while increasing the lamellar structure of the intervertebral disc. Chondrocytes in the intact rabbit nucleus pulposus originated and migrated from the cartilage endplate. The chondrocytes changed notochordal nucleus pulposus into fibrocartilaginous nucleus pulposus by depositing fibrocartilage lamellas and fibers in a centripetal direction.